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= (54) Title: MEDICINAL USE OF HISTONE DEACETYLASE INHIBITOR AND METHOD OF EVALUATING ANTITUMOR 
S= EFFECT THEREOF 
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( 57 ) Abstract: Remedies for prostatic cancer and malignant lymphoma comprising FK228 or its salt as the active ingredient; and a 
gg method of evaluating the antitumor effect of a histone deacetylase inhibitor characterized by comprising at least the step of treating 
= test celIs vv ' m the histone deacetylase inhibitor and the step of measuring a change in the expression of a specific gene in the test 

cell s before and after the treatment with the inhibitor and comparing the expression doses thus measured. 
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• § (4&&¥7-6 4 8 7 2#4MiL H. Nakajima h, Exp. .Cell Res. 241, 126- 
. 133 (1998)) hn££tlX^6) a L^Lfta*^ Rfb£4&©$rat 

3frC*>5 (M.S. Finnin b, Nature, 401, 188-193 (1999)) Q ;fc#3ifi % #ffiT 

15 ^-^«3i©ft/M^(fc»±, fc*h^8ft$: (H 2 A N H2B, H3WH4, #2 
37k^Fy) 1 4 6 b p©DNA*Si. 8 fc^tftVVfc* 
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*#*ft£fcfc*fc**.&;ft"tr^S. lot, t * ^©JftT-fe^Mfctiu -© 

10 ^FBJ^^#V\ 

(i) * (i) 
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O 



CH 3 



(I) 



v&ztizit&to (mTs FK2 2 8iW5; mmmrn^ 5 k 
(i i) 



5 T»m£tlZ>4k&®) OZXT, FR 9 0 1 2 2 8 i h^rtZ), ^fcfi^CDil^W^ 
10 (3) FK2 2 8, #«FR 9 0 1 2 2 8 tmMt'lft^thZUfcblt^lr 



o 
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(4) 4 yvmcmmmmmzt-fz^kzmtirz, ±m (3) 

5 (5) fM©FK2 2 8, tffc^F R 9 0 1 2 2 8 ~ t 

triW£Ift**fcttTlllJ&!J ^MK^oStty y<K©fe«#ifc. 

®|©FK2 2 8, WFR 9 0 1 2 2 8 ©ftJB. 

(7) Hu^Mf^i^ sfcriT^iay^w^oJSttu-^iffi^^i^^^ 

10 tr^JtBBi^ffl*^r'tS 1 feWt?fc5N -t12 (6) IB««fflo 

(8) ±12 (3) E!E«^4I«MgI»^ W^^ltt^^ ' 

( 9 ) _lib ( 3 ) tia*o t mm, v ymm-oM®. j> y<mmmm mmM® 

(10) '>4<it, Mte^t^ b ^T7tf 7-«ll«t5lS 

t, mm^Mo^M^bm^mm^m^mmm^^^^^^ (*fc 

(11) ftfc<DT&&f-&p 2 1 iSfc^fc £ tf / * fc c - m y cit^T*&S± 

IB ( i o ) fcia*© t ^ h xfr »^©ft«»»*off«5**- 

(12) W3eoSeK* s P 2 lasitf/^fcttc-my c-C*>S±K (10) 

25 (13) t 7 f yfTtf 7-«^J^F K 2 2 8 , tl' F R 9 0 1 2 2 8 

-tK (10) ~ (12) ©Vvf*b*>fc 

K«©«:«i»*©fflii**. 
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(14) ±ie do ~ (13) m^nMcm®(Dfomm®&<Dwmjim*m 
5 &< t 

® f k 2 2 s m^mmmmisxnF k 2 2 s «t»ii»£ f k 2 2 s -e^ 

10 (i) FK2 2 8T*©^I(a^©MM DU -H.OFK2 2 Sig^ffiM 
(i i) FK2 2 i9^cD3§m^l»U fio F K 2 2 8 ^gttflt 

(i i i) FK2 2 8X*<Dmmfc£*)Z<D%mm'J>U loFK2 2 8igft 
(i v) FK2 2 8X(D{Shm^XVt<D^mm^L, loFK2 2 8i$ttI 

• BmMxmmm<ummmmmmx%msm^mfc*zm$i'tz>jLm 

20 Ellfi, FR 9 0 12 2 8©t Mt4I«l^f5ftI«^W7 

71?ife5 » mmmmmmm^s ^i-i^mm^<Dmm^m^^i,x^ 0 

il2tt, FR90l228©t h>J ^M^^f-fS ^ 7 

®3 *4 % FR 9 0 1 2 2 8©t hflr&JR* ( (a) ; PC- 3) fcitffl 

6 
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mm ( (b) ; A C HN) KM? ZtfL&m&>&*7*?r7 7X»hZ>o Jfftttt 

5 I4tt, F R 9 0 1 2 2 8 ©^f y t' f n (ifcit5 p 2 lffef H^Cft 
5^*W7 71?&5 (PC-3»fi, ACHN|» . 

(a), (b) ; iilip 2 Uie^maSrffi^Wfc^tfcfeOT?*).?) „ 
«|$fllfiFR 9 0 1 2 2 8 k<D&Mtifffl (hr) &*LWS 0 

(c) ; Ittttp 2 la^^MSrft^W^^bfctOTffcS. 
10 H5}±. FR 9 0 1 2 2 8©^ >tf^{31*5tt5 p 2 lstfe^iafeit^c 
-my cjtfi^mfc^-t-Sf^ffl^^i-^^^^fcS (PC-.3HBJI&X AC 
HNtt) „ mm*P 2 1 $>5V^f±c -my c »^©*a*S:*B»Wk:* 
Lfct><OT?fe.l3, #t$fottFR9 0 1 2 2 8 LTflv£>C}0j§I$|S (h 

r) &^LTV^ 0 

15 &m<Dwm*mm 

(I) TS$il5M«|-(FK2 2 8) ^fc«^(DS%^^ 0 5£ (I ) fc^. 

#£b<te:£ (ii) -e^ £ ti 3 £ fr^ttft-e $> 5 (f 

R 9 0 1 2 2 8) X*fo5 0 Zthb<D4k&Ml'i%i?JteKxhyy s T-te : 7-7—l£ 
20 PlftSttSr^L (Nakajima, H. h ; ±3$ (1998)) ;#CFR 9 0 1 2 2 S<D 

*mmm*s mzmofowo. ^FK2 2 8 a^t^(K (in 

25 FK2 2 8*fcttJt©jfiHL, ^©tllt'fc^ A3^rt!BT*&5„ 09;ttf N F 
K2 2 8©±M14#:©-oT'fc5FR9 0 1 2 2 8ft\ L 5 3 ^ c 
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fcK£BJR«r £fcJ;oTfcS££tfS-t?£3 Q FR 9 0 1 2 2 8££jgL53 

7t^WB 9 6 8 (FERM BP- 1 9 6 8) j&sajfctf&HS. FR9012 
2 8tti9Aflc«jfcf4#^3p7-6 4 8 7 2f (MJS*I1#I Z F4 9 7 7 1 3 8 

•5 ■§•) &mm$<D tteviz Lx^mtmmfr t>mzzk&T*%z> 0 FR9012 

2 8(4, J;!)f^iaft#5a^^t\ FR9 0 1 2 2 8ML55^p 

gfc 3 v^/>£ < Tl-tp£i> i^&svm^^^fr 9 0 1 2 2 8 1> 

*fc£fU"Cfc§„ »FR9 0 1 2 2 8^©FK2 2 8Co^tt>> 
10 *n©2rifcfc:J: ^J*i-5^t3JSTf#5 0 ± 5 Jlflti&fcttKhan I.Li, " 

bJCj:oT«#$tLTV>5^ife (J. Am. Chem. Soc. , vol. 118, 7237-7238 

(1996)) Km cxmm-rz ^ t s a 

mmm.. *&&mm&. «s, v^mmm, w**^*^ 
20 mm. wz.t£*mm. s mm*, hyy ^w^ifcau s^m, 

^^-^^/^^Kit[ % s<yHyx/is&ymi&, h^yx/u^m. 

f k 2 2 8 ft, «ttj«-m^^s<5< 3t^att#*^w:sw!ra 

25 ttfc$©&fW*«:fr&^5££aSfc5)as (^^.MTFR 9 0 1 2 2 8) v Zflb 

Zbfr, FK2 2. 8 N FR 9 0 1 2 2 8 *fcf±"ttl&©jft©»iE3ftl'fb^* (#| 
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5 (tta««s, ^msm 

^■©MMoTfcfc**-*^ »^S4©i^icft> t h©#* 

Iim 2 fcfc»)FK2 2 8Oifl0iO. l~100mg, #3=L<f*l~5 
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±x<ofc&m ^^^Pp^^v^ tebmc^&n&znzxhzvigLXff) 

fi, FK2 2 8SrT-fe^WkLfet>©^S-S|g-g'S:aS7cLfc^-yKt:^) 3iS 
WbtbS. SfcfcMJ a^^^^A, gggg^-MJ suberoylanilide 
15 hydroxamic acid (SAHA), MS— 2 7 5^ Cyclic hydroxamic-acid- 
containing peptide^ Apicidin s Trapoxin ^ t> t ^. h yf T'fe^-y— If 

25 ZJMXhZo 

10 
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Ktt*-S**fe 1^*>*^~^ KWM*5±tfv 
.tt£«Rttft<. PEG40CK 1 0%HCO-60m 

20 T *^5-<ia«w©M«. a#. 0. 00 i~i 000 nM, ff*u<r±o: 

. 01~100nM;«tl<(i0, i^lOnMtfc!)^^^ 
MtfH-WU ****l$rf&SU ^nSrfflv^-i: 

25 fc UX10MX10'«, WUttlxiO^lxioWM. 

mmmmt^^h^r^y^mn^nmm mm®) *** 

11 
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(DtmtffmtmvbtiZo 3 7°c, 5%co 2 +9 5% 

o 2 #^r«a mm) £ti5 0 
5 (i i) m#^j(D^a^^bt>i^^am^^»^^^5#^^jtfi^ 

©±iB (i) i&$yfflj&£t* byxT-fe^^-^Pi^J^a-rsx^ ?>jf-e 

15 eKSrttWi-5 0 

20 Pl*^J©f 1 5 WliM i l^ii#©fc 5 t) OT'I) 0 , M^li p 2 
litter (m&m ^c-myc|^ ^ifbtlSo p2 1lt^ 

ay^«;:£^&b;n/-CV^ 0 c-my c teW^M^- K LXfc 

12 
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=f*fc»*P** ^ .*W*-*«**«> 
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Mtt«l«tt^tWWt5:i^'t5. p 2 lit 
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©FK2 2 8iSttM«fi*mK2 2 8jSRtti!WfitFK2 2 8 *C« 
--CFK2 2 8 Mttmm i ft. FK2 28W oTlllia* 

i5tttiI«ttPC-8#Wb»l8. *SWO**f*»S-C- 
6 >b F K 2 2 8|«afi» igtfcS. -*FK2 2 8 ftHM*MMMU: 
}1 N FK2 2 8fcJ:S«WMl©«WWW«»fe^ FK2 2 8f«- 

5A4 9 8t)FK2 2 8»ti»©li^^ 
15 5Ig 

20 ( i ) F K 2 2 8 W»1IC ± 9 -t O*** 5 ** U &° F K 2 2 

(i i) FK2 2 8WWiH©M»U ioFR2 2 8«tti 
(i i i) FK2 2 8t©WaH©M»U |.OFK2 28i*tt 

25 mmmmxmmm<nmwmmftxmm^m^ *>sw* 

(i v) FK2 2 8t«WH«i'>U ioFK2 2 8«HI 
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10 flf&JBl^5„ 
HJfcM l 

15 (i) mmmm 

FR9 0 1 2 2 8&&m&$\-9. W(10%HC0-60/saline)»X., 
ttMf$1~Z><, HHiMHBttSC'*^ y ^drir/k(Paclitaxel)f4s ^it5feitot 2 4- 
mg/mL^5±5 Cremophor EL/ethanol (l : 1) U Lfc„ 

fflNK 9{$i04M*^Px:t«t2. 4mg/mL : 5% 

20 Cremophor EL-5%ethanol-90% saline) t Lfc„ 
(2) mWiW)® 

mfflOffl&8S&!0iKL B *f-Y —A'* y ± U BALB/cANnNCr j-nu/nu ? 

25 o) mmmm 

t M#««ffi»* (pc- 3 : ^mmxmm^mit^m^y^-^ 

Wi«?A¥) ^2~3Xio 7 R *-K"**;*lfcTfc£«U Mtfcg^ 
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(4) g»5£ffi*5*tm#tt 

stWTiowitfc. i«iit, n»m (i/2x«#xi# 2 ) asio 

5 0~3 0 0mm 3 tItfcS|^ 1**6|EK:, feO*#*< fc* * 

(5) 

gj^tt^rt^B (DayO) fcH&Lfc. FR 9 0 L2 2 8gWi4 0 
3® U4dX3h FR 9 0 1 2 2 8»^tfc (3. 2*5*1*1. 
10 8mg/kg) 0 BH4#I»*«^5^**^«*** 5H| "** (q dX5) 
-C^y**-feyU&|WRrt«-£Lfc (24mg/kg)„ »l»»tef4, 'ttft 
. • (10%HCO-60/saline) ©^Srfi^-Ufc (q4dX3) 0 WSittO.lmL 
. /I Dgm^0«U^fc^^Wtfc. FR90 122 

8<Z>3. 2mg/kg/day U4dX3) 43 V 2 4m g 

15 /kg/day (qdX5) r^tbW©******* • (MT D; Maximum 
tolerated dose) *T?<fo<5 0 

(6) sisif-^xjoiwm©*^ 

(7) MK^J^fNE 

20 K3*©*8SmftH:l!tamj3il[* (Relative Tumor Volume) fc«fc OWNS Lfc. * 

JgffljflJ^tt, D a y 0 l^ltSiiM* 1 t bfc 

y i4) fcov^frv\ »*» ©■«MWi*fc«i-*W a «**® 

It (T/C%) ^50%£lT"Cfc^> Mann Whitney U-test 

25 (P<0.01) fffoZWi-frZ^b VtCo 

*t**H 1 FR9 0 1 2 2 8lW^tWV>ts fc h 

17 
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(1) mmm 

FR 9 0 1 2 2 8 Sr&MttJK MM (10%HC0-60/saline) Ztoz., 

5 (2) gRSbto 

mM^Mmnma-i. b^^^txv f ox chase c.B-17/icr-sciD. jci -^v 

( 3 ) mw$M , 

10 t (u 9 3 7 : ^fpffl^, wm&wi^wvzmz. *> A 

&RPMI (10%FCStt) T*Jg«U -r^t' KnT',«LfCo 

(4) ^«*3ct^l¥^^ 

15 *tbfc 0 1S¥£6EE (nyfn^il 2 EE) fc\ &fi<£>tffeo 

(5) ^4- 

J£-£«#ttSB (DayO) ^«Lfc 0 FR90 1 2 28g#»tllll 
£/cte2HK FR 9 0 1 2 2 8 £0fi£ft Lfc (0. 1~1.. Omg/k 
20 g) 0 M»{-tt> mm (1 0%HCO - 6 O/s a 1 i n e) <D^^Ltz 0 

(6) ffMfi 

^^H2(31^i- [) HI 2 (a) te N FR 9 0 1 2 2 8lrIlT% 02 (b) (1 
FR9 O 1 2 2 8^3i2-e^Lfcm^0^mT^5o FR 9 0 1 2 2 8 f±-f ^ 

«0>J3 
(1) IW 
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FR 9 0 1 2 2 8fc«*H-?K ** (lO%HCO-60/saline) trlB*., ««* 

J;^5J:9Cremophor BL/ethanol(i:l)*fc*»L, ftlMWFtfc. 9^ 
*<D&M&**to*-X**L2. 4mg/mL (WW'.W^^ 
5 5%ethanol-90%saline) t tfc 0 



(2) • . . 

UOjtfttKI^ B***-**!)*-** BALB/cANnNCrj-nu/nu-^ 

10 (3) H^BI0 

t (ACHN : ATCCiUfK t 

*M*1» (PC-3:ATCC«A?) * *~8 X 1 0 K^**" 
(4) IllfcW^tmW 

*f»ATfc»itfc. MM**. ■**«* (i/2x«xfiS«) #io 
( 5 ) 

20 *4H**rt3 0 (DayO) FR9O 12 28^W40 

fc ( C3lU (q4dX3K FR9 0 1 2 2 8M«U (3 . 2**1*1. 
Smg/kg). BHt#l»*lt^^**A«*#tt5HllBa« UdXff) 
^*P****MMlW«*Lfc (2 4mg/kg) 0 ** (1 

0%HCO-6 0/sal in.) U4dX3)„ 
25 ftO. l m L/lOgW40l«lf«U^tt F 
R 9 0 1 2 2 8©3. 2mg/kg/day (q4dX3) »tX***V*** 
^24mg/kg/day (ddX5) ^^MTDltfeS. 

19 



W0 03/015810 PCT/JP02/08355 

(6) m&iM xtsi:Tmmam& 

Wf'fX mm fciWl^Da y 0«fcl9 3i2|g]iI^bfc o 

(7) ttMSa&QffMf 

tt$0ig»^ttlll$Ji?&$- (Relative Tumor Volume) £ <fc »3 ffNDiL fc„ it 
5 D a y 0K&tt5)lftM»£ 1 t Ltcb%<D, ZflVX&omMfcm 

^^fiJ^-e*Ufc 0 »0^*O¥lJ^«^J©^»^b 1 4 Hi (Da 

y i4) ^3lov^T^TV^, tfj («&#) (DmrnrnmrnKn-r mm^ ^m<D 

it (T/C%) tf* 50%£XTX»fo •? > Mann Whitney U-test X*^M& 

(p<o.od ^&sm^^wa<b tfc 0 

10 ISi^i 3 FR9 0 1 2 2 8tt3. 2m'g/k g©S4itPC-3 

t§Sv^ffi^#ffilr^Lfc (HI3 (a)).^, ACHN (H3 (b)) \zttLX]fc 

(1) mmmm 

15 FR9012 28 ^11(9.9; 5 / -/l.) flmg /m 

(2) HHM* 

fc hig*=K« (P C- 3*5j:t/ACHN) ttDMEMdO^FCS-^^D'f'-e^L 

/Co 

20 (3) i&**5<fct>*RNAttffi 

M£igM.&fcl9 2 X 1 0 6 |||U FR 9 0 1 2 2 8 (5 ng/mL) 
ft&TXffijfcmmmLfCo i§», TRIZOL reagent (GIBCO BRL)£fflV\ jftf^ 

(4) DT/^^fAPCR 
25 RNAtt Taq-man reverse transcription reagent (PE Biosystem) ^r/BV^f^ 
fPJ#^V^i|£^:Lfc 0 p 2 liHS^fi SYBR green PCR master mix 

(PE Biosystem) *5 £ T>* primer 5'-GGC AGA CCA GCA TGA CAC ATT-3' (p21 

20 
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upstream) <B**Ba«*lK 5' -GGA TTA GGG CTT CCT CTT GGA G-3' (B* 
*tB0»#2) SrffiV^#ra^^^^*IU, ABI 7700 PRISM sequence 
detector (PE Biosystem) T^* Lfc. p 2 9 

«**B4t*i-. ^^^FR90 1 2 2 8«^^^^ 
«PC-3 (@4 (a)) 0p2 1«*^3U:##*fc*fc. -#ACH- 

Ntnp2ii^o»aJ:#* s a^*^ fc (04 (b))o 

10 HNtmttp 2 ■ 1 ^ 4 (c))o 

f O O~3 0 0mgtilfc«f^FR'9 0 1 2 2 8 3. 2mg 

15 ffHK. PTA'NAPCRIfP 2 ll^SWc-my ci^»5»l« 
-<fc 0 ft, c -my cifrfg^SYBR green PCR master mix (PE Biosystem)*3 
XV primer 5'-GAC AGA TCA GCA ACA ACC GAA A-3* (human c-myc; upstream) • 
<Sm*Wm**S)* 5'-TTG TGT GTT CGC CTC TTG ACA T-3'Jhuman c-myc 
downstream) <BH»EW#*4) Sr«V^ffRW»fc«V>**l.b, ABI 7700 
20 PRISM sequence detector (PE Biosystem) -C&ffl Lfc 

tt*H5K9i-. -f^t, PC -8ttFR-9 0 1 2 2 8«*«8 
tWKp 2 i*W©«a±##ab^fc ^ 5 (a)) ° ~^ ACH 

25 (0 5 (b)) 0 

21 
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fk2 2 8©t hmmm&^&rtzJ vx}>*r-<Dfc&*mmz&&'t' : »&^ 
(i) mmtn 

5 MM FK2 2 8 (FR9 0 1 2 2 8) 
&mm& : 5 0 n g/mL 

LT 5 0 n g /mLfi^ll 

10 « : (/BHftWK) 

teffl»U& t MftftM (PC-3K UP^i:(U9 3 7K ^Wtt 

(ACHN) " 

DMEM (PC-3, ACHN/Uk RPMI'l 6 4 0 (U 9 3 7/B) 
V>"f*Lf>0W^«5^W%9fJ:UA#o FCS (Moregate) 

15 Penicillin-Streptomycin (ICN Biomedicals Inc. ) Sr'g'Wi'So 

RNAtttH RNeasy Mini Kit (50) (Qiagen) 

RNase, DNase free water (Life Technologies) 
DNA^ Superscript Choice System (Life Technologies) 

20 T7-(dT)24 Primer (Amersham Pharmacia) 

c RNA^I BioArray RNA Transcript Labeling Kit (Amersham Pharmacia) 
cRNA®r>v(b Trizma Base (SIGMA) 

(sigma) 

fftfrr?*t>i/yj* (SIGMA) 
25 ffigl* !J (SIGMA) 

^^Il^^-Vg^ Eukaryotic Hybridization Control Kit (Amersham 

Pharmacia) 

22 
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0. 5M EDTA solution (SIGMA) 
MES Sodium Salt (SIGMA) 
MES Free Acid Monohydrate (SIGMA) 
Herring Sperm DNA (Promega) 
5 Acetylated Bovine Serum Albumin Soln. (Life 

Technologies) 
Phycoerythrin-Streptavidin (Molecular Probes) 
Goat IgG, Reagent Grade (SIGMA) 

Anti-streptavidin ab (goat), biotinylated (Vector Lab) 
10 mm chip HuGene FL T W (Amersham Pharmacia) 

(2) ttiS^RNAltti 

F7577^-e 3 y7;VxyM^ofct mmmm (PC-3, U9 3 7. 

achn) ^wf^mmr^^m-mm^mnm^u F7577^5* 

15 «»*-(5 0ng/mL) © F R 9 O 1 2 2 8 #* 2 m L &*P*> BfWW (0, 
, U 3, 12**0*2 4 WMB) 37tOCO^^^-« U ^ 
**Tfc, ^*»^XXRNeasy Mini Kit (50) .(Qiagen) l^/W^o 

(3) cRNA©^ 

20 GeneChip^^*T/KO»2»-»4#, RNeasy Mini Kit jo it/ RNA 

Transcript Labeling Kit O^TA**^ RNAOlMU cDNAO^ 

(4) ^^P^<*-Vay, 

25 ;KD^5$~H7*^oTfirofc 0 

(5) fiW 

/ ^ h v-,t i.y #4&*fry 7 V • Silicon Genetics $fc®D & 
GeneSpring ^oTH7 y r ' 01 
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mm 

f k 2 2 s m%&mmmi&~z n&m& pc-3fcwtM) v<mv 

9 3 7, 4OTFK2 2 8 t b MS A CHNH^' 

5 hP^joV^FK2 2 8fcgl$Kjfc&tt£*, *©HRNA«rttWU GeneChip 

SrfflV^**^r«ft7 0 7 0ifif^-CFK2 2 8 £ <fc oX3§m«ft+5 

itfc^&fS^fco r.^6>©*<5c^H:oVNX£lT©¥l«^ttofe#«f*tfofc. 

|j)fl : hvf f T'fe^7-^ia^^«toXlimd5*'ft;T5it^©W 
FK2 2 8 tCi oXlBm^^Ui-SJt^ ©iRii^O^i UXliWE^ 
10 K«T5it'f£^&3t#lLfc (GeneSpringO^^#:^X©B#raX0. 5<£ 

«2 : nsbicn^-i-saie-^osw 

FK2 2 8 H 2B#F^»^*fcm^©PC-3, U9 3 
«t5*««l*»*ttIC„m^3. 17. 3. 2 0*SJ:tM. 2 5 

is n g /mLX\.ztibommmmKtt^x\mmnmvmtetoffi®%%*^o 
^#*.b*L^. ztibsnmo* b®aMiBi&x*aux*a#±#+5.*e*«? 

l 0 5 5tfe^s ^LXtteM-aitfirP*: 1 0 Oitft^afflbfco 
20 Myi^l) 

• FK2 2 8 (DM h MM *5 tt %4 f \£tf^Om&tt8fcW&1r%*1t. 

(1) gssttm 

25 li FK2 2 8 (FR9 0 1 2 2 8) 
&#J; : lOmg/kg 
t4tt : 1 OmL/k g 

24 



WO 03/015810 PCT/JP02/08355 

t&& : 10% HCO-60/saline fgfflc 

« : mm mmmm) 

WiaflS t (MJt 3mmX3mmX3mm/v^ 

li^s s. c.) 

5 t Mgsc-6 jMH^A^aSife^^W^Bifi^A^ (tt*)i 

3mmX3mmX3inin/?^ ^fit£M£ s. c. ) 

t bWdifiACHN (Jil^Ji 3mmX 3mmX 3mmA^ ^ 

ttflHfe s.c.) 

t bWfli3fiA4 9 8 ; ATCC £<9A^ (®Jgtf 3mmX 3mmX 
10 3mmA!>X feffiMtiL s. c. ) 

gtt BALB c/ nu/nu 
RNAtttfJ RNeasy Mini Kit (50) (Qiagen) 

RNase, DNase free water (Life Technologies) 
DNAM Superscript Choice System (Life Technologies) 

15 zr.??-ytJb(^v*°yi?-y). 

T7-(dT)24 Primer - (Amersham Pharmacia) 
c RNA-a-J& BioArray RNA Transcript Labeling Kit (Amersham Pharmacia), 
c RNA^fJWfc Trizma Base- (SIGMA) 

(SIGMA) 

20 mk~?y**sV& (SIGMA) 

B^jJ ]) J* (SIGMA) 
M^U^'f^-v'3>' Eukaryotic Hybridization Control Kit (Amersham 

Pharmacia) 

0. 5M EDTA solution (SIGMA) 
25 MES Sodium Salt (SIGMA) 

MES Free Acid Monohydrate (SIGMA) 
Herring Sperm DNA (Promega) 

25 



WO 03/015810 PCT/JP02/08355 

Acetylated Bovine Serum Albumin Soln. (Life 
Technologies) 
chip HuGene FL 7W (Amersham Pharmacia) 

(2) aSliRNAiUl 

5 J* — £ * OfcTK 3 mm$ QMK" (PC-3, SC-6, ACHN, A 
4 9 8) £SffiU mM<D3:%£&&£*:l 0 Omg (S|9mm, I|8m 
m) fcfcofdSjfe-CFR 9 0 1 2 2 8- " 1 Om g/fc g SrMRrtfcS-S-Lfc. F 
R9 01 228W0, 0. 5, 1, 2 *3 <kt>*4 «iHdM&l$m U 
RNeasy Mini Kit (50) (Qiagen) CO^n b rn/M^oTikRN ASrtttH bfc 0 R 

10 NA^iU ««*tt"T??W8bfc. 

(3) cRNAO^ 

GeneChip*7 = a7/HD^2*~854*, RNeasy Mini Kit $$£T$Mh 
Transcript Labeling Kit a 7/W£$£V\ RNA^ftMv cDNA©^|, 

c RNA©M> cRNA©ili-ftrfTofc 0 

15 (4) /^^y^f-i x-gy, gfc^-^fe. 

^-Y^U jfsf'V—i'a ^> gfc^-— ^-fe, *^;/~^teGeneChip«r L 7' 
(5) fi?#r 

GeneSpring (-7 -f ^ n T W 7^ — # j^^f y ^ h : Silicon Genetics |±1&) 
20 ^TfiW&TTofCo 

<;^^> 

t MuM5SPC-3. t MlSSC-6, k hWHi^ACHN$5j:^t 
H9SA4 9 8ji|7^1:FR 9 0 1 2 2 8 1 Omg/k g £#J^I*3&-%- big 

(o, o. 5, l, 2&£U4mr$) \mm* mm u ^©iRNA^tu 

25 b GeneChip £^V>-C&^igft 7 0 7 Oitfe^toV^T FR90 1 2 2 
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5 



HA4 9 8©, FR9 0 1 2 2 8 3. 2mg/kg^tfc| 
*J*We*t9 8%, 84%, 2 0%*W2 9%'Vib*Z.btKc>. PC-3*5 
^SC-6^FK2 2 8ig» A C HNfc^A 4 9 8 & F K 2 2 8 « 

*]8 : FK2 2 8«ttW4 WFK2 2 8 



^ FK 2 2 8©» OftBBHWM^fc. 6 ©>r ^ V P W*fc^ 

t*WUfcFK2 2 8jWlCJ:»)*OMl#J:*t5l^ (1 0 5» 
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Si (Sensitive Tumor) -e»a* J Jft< fiftttK* (Resistant 

Tumor) IffBa^fiV^atfi^^fctttfSttH* (Sensitive Tumor) T^^«< 
ffiiftffitt (Resistant Tumor) T^*S©iftV^S^ (^ ^ tf h n T*F R 9 0 1 2. 
5 2 8to31fc c t538^S±#-f53tfi^) 



Sensitive Tumor (High) and Resistant Tumor (Low) 

M 1 3686_s_at (SFTP I) pulmonary surfactant-associated protein 

U6811 1_at (PPP1R2) Source: Human protein phosphatase inhibitor 2 (PPPIR2) gene, exon 6 and complete cds. 
U6052 ] jit (CASP9) caspase 9, apoptosis-related cysteine protease 
LI 9783_at (PIGK) phosphatidylinositol glycan, class H 
X60487jt(H4/h) 

J04056_at (CBR1) carbonyl reductase 1 

Sensitive Tumor (Low) and Resistant Tumor (High) 
U56998_at (CNK) cytokine-inducible kinase 
X68277jit (DUSPl)dual specificity phosphatase 1 
U65092jit (MSG 1 ) melanocyte specific gene 1 
X01703_at Source: Human gene for alpha-tubulin (b alpha 1). 
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^2 (Sensitive Tumor) 

T«)TfM«V^^*fc»3**«aW (Sensitive Tumor) Tf» 
tttttttt* (Resistant Tu»or)^m©*V*fc* W^MaTfFR 

2 s^ai-ct o^m^ / >i"2>»^ 



Sensitive Tumor (High) and Resistant Tumor (Low) 

X74987_s_at (RNASEL1) ribonuclease L (2^-oligoisoaifcnylate synthetase-dependent) inhibitor 
J03801_f_at (LYZ) lysozyme (renal amyloidosis) 

U09578_at (MAPKAPK3) mitogen-activated protein kinase-activated protein kinase 3 
D50678_at (LRP8) low density lipoprotein receptor-related protein 8 

Sensitive Tumor (Low) and Resistant Tumor (High) 
Yl0375_s_at(SlRP-a1phal) 

Z14982_rnal_at (MHC-encoded proteasome subunit gene LAMP7-E1) alternative splicing 
X62048_at (WEE1) weel+ (S. pombe) homolog 

X71 874 cdsl_at (PSMB1 0) proteasome (prosome, macropain) subunit, beta type, 10 

U32849_at (NMl) N-myc (and STAT) interactor 

D55716 at (Plcdc47) Source: Human mRNA for Plcdc47, complete cds. 

M98045~at (FPGS) folylpolyglutamate synthase U21551_at (ECA39) Source: Human ECA39 mRNA, complete 
cds. 

U06681_at 

U07620jrt (PRKM10) protein kinase mito gen-activated 10 (MAP kinase) ■ 

F K 2 2 8 (Dim t ©*RH4, ■* h tffcF K 2 2 8 

t * h yf7tf5^B«ftttmSF K 2 2 8 (tffc F R 9 0 1 2 2 

8) I/*:**, J:«ttP 
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10 ia^lJ#-^-2 : p2 1 mRNA©PCR|/7-f^ £ LTffrlB-f ^ < l£ff-£;ft 

ffi^"J#^-3 : c-myc mRNAWPCRi^-fv-i: ^^{ifi 

: c-my c mRNAOPCR|7'7^v-t LT#ffl-T-<< ^ff 
15 Zfotz* V =f •* ? Fo 

mm%-5 : X a a fiiCNH 2 C (CHCH 3 ) COOHfi^tl575 /if 

^COOHCH 2 CH (CHCHC 2 H 4 SH) OHO^;Vt^i//H^li 

20 5Va 1 (Otl^^-iy^mt^U SHi^2#g©7^/i-C*$.5Cy s 

, *t«Mf^ R*T»tum£tifcmm2 o o 1-2 5 0 8 4 6 %mmt lt&i?^- • 
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9. j>>i?7$\z&rtz fcmm® m-tzzkmrnti-z, m^mms^m 
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1 3. (I) 



10 14. 5ft (I) T**£ft5ft£«> * (I I) 




o 




35 



WO 03/015810 



PCT/JP02/08355 



1 5 . #a*©5£ ( i ) 



HN X ch 2 
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II 
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H ch 
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CH 3 

CH-CH 



NH 
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HN 



CH, 
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H, g 
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5 ^O^fty W*ffi©ftjfc£fe, 
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7 o / s °\ 
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2 4 . tt*®ttB i o iLmmmmmv wmnwfr) ymmmmmm 
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3 3 . !f:£©$£B 2 5 ~ 3 2 ©v^-f w^sa«o^:fi0fS6*©M^fe*fflv>5 

5 3 4. FK2 2 8 ©|ia^fll©««i:ft 0»**fc^*»«^ft"T?*>oT, '>£ 
® F K 2 2 8 J&ftttflHVMtt <fc 0 F K 2 2 8 j&£tf»»J&£ FK2 2 8T^ 

(i) FK2 2 8"C©*Q!fflt«t ^©M^^U IoFK2 2 8i$ttli 
(i i) FK2 2 8-e©^a^cfc>9-?:©Hm^iiinU IoFK2 2 8i§ttl 
15 (i i i) FK2 2 8-C*0»iH(9Wi / >U loFK2 2 8lgtt 

mmmmx^m^<tm^mmmmxmmm^^, s>«v^a 

( i v ) F K 2 2 8 -C©^a^ <fc 5 ^©^fl*^ lo F K 2 2 8 ^14® 
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KDi»e^»©»>aB» (B) 

-O- TM-h 

-•- FR901 228 (1 .8 mg/kg) 

-■- FR901 228 (32 mg/kg) 

-A-A"W*W (24 mg/kg) 
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SEQUENCE LISTING 
<110> FUJISAWA PHARMACEUTICAL CO., LTD. 

<120> Pharmaceutical use of histone deacetylase inhibitor 
and evaluation method of its antitumor effect 

<130> 09491 

<150> JP 2001-250846 
<151> 2001-8-21 

<160> 5 

<210> 1 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as primer for PCR of 
p21 mRNA. 

<400> 1 

ggcagaccag catgacacat t . 21 

<210> 2 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as primer for PCR of 
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p21 mRNA. 

<400> 2 

ggattagggc ttcctcttgg ag 

<210> 3 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed 
c-myc mRNA. 

<400> 3 

gacagatcag caacaaccga aa 

<210> 4 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed 
c-myc mRNA. 

<400> 4 

ttgtgtgttc gcctcttgac at 

<210> 5 

<211> 4 

<212> PRT 

<213> Chromobacterium sp. 
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<220> 

<221> SITE 
<222> (3) 

<223> Xaa is an amino acid represented by the formula 
NH 2 C(CHCH 3 )COOH. 

<220> 

<221> SITE 

<222> (1), (2), (4) 

<223> in the formula COOHCH 2 CH (CHCHC 2 H 4 SH) OH, the carboxylic 
group is bonded with the amino group of the first amino acid 
Val, the hydroxyl group is bonded with the carboxylic group 
of the fourth amino acid Val, and the SH group is bonded 
with the SH group of the second amino acid Cys via a 
disulfide bond. 

<400> 5 

Val Cys Xaa Val 4 



3/3 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP02/08355 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 A61K38/15, A61P35/00, 13/08, 43/00, C12Q1/02, 1/68 



According to International Patent Classification (IPQ or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 A61K38/00-38/58, C12Q1/02-1/08, 1/68 



Documentation searched other than mini mum documentation to the extent that such documents are included in the fields searcned 



Electronic data base consulted during th e international search (name of data base and, where practicable, segHerms used) 
CAplus(STN), MEDLINE (STN), EMBASE(STN), WPI (DIALOG), BIOSIS (DIALOG) , 
JICST FILE(JOIS) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



X 
A 

P,X 
P,A 



Citation of document, with indication, where appropriate, of the relevant passages 



KOSUGI, Hiroshi et al . , In vivo Effects of a 
Hi stone De-acetylase Inhibitor, FK228, on Human 
Acute Promyelocyte Leukemia in NOD/Shi-scid/scid 
Mice, Japanese Journal of Cancer Research, 31 May, 
2001 (31.05.01), Vol.92, No. 5, pages 529 to 536 

PIEKARZ, R.L. et al . , Inhibitor of histone 
deacetylation, depsipeptide (FR901228 ) , in the 
treatment of peripheral and cutaneous T-cell 
lymphoma: a case report, Blood, 01 November, 2001 
(01.11.01), Vol.98, No. 9, pages 2865 to 2868 
(abstract), MEDLINE [online] : Retrieved from STN, 
MEDLINE 

Accession No . 2001568142 



Relevant to claim No. 



4-6,10-12, 
20-22,24 
1-3,7-9, 
17-19,23 



4-6,10-12, 
20-22,24 
1-3,7-9, 
17-19,23 



[x] Further documents are listed in the continuation of Box C. Q See patent fanuly annex. 


— — -. f . ,^, mAntc . "j" later document published after the international filing date or 

-r ssasasassst*-—--. * — -a-sBasssssrssr 

V document published prior to the international filing date but later V document member of the same patent family 

than the priority date claimed , . . . _^ . 


Date of the actual completion of the international search 
26 November, 2002 (26.11.02) 


Date of mailing of the international search report 

10 December, 2002 (10.12.02) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/1SA/210 (second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP02/08355 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
A 



X 
A 



X 
A 



X 
A 



A 



P,A 



WANG, Ruoxiang et al., Fungal metabolite FR901228 
inhibits c-Myc and Fas ligand expression, Oncogene, 
24 September, 1998 (24.09.98), Vol.17, No. 12, pages 
1503 to 1508 

KOMATSU, Yasuhiko et al . , Cyclic Hydroxamic-acid- 
containing Peptide 31, a Potent Synthetic Histone 
Deacetylase Inhibitor with Antitumor Activity, 
Cancer Research, 01 June, 2001 (01. 06. '01), Vol.61, 
No. 11, pages 4459 to 4466 

HAN, Jeung-Whan et al., Apicidin, a Histone 
Deacetylase Inhibitor, Inhibits Proliferation of 
Tumor Cells via Induction of p 21 WAF1/cipl and Gelsolin, 
Cancer Research, 01 November, 2000 (01.11.00), 
Vol.60, No. 21, pages 6068 to 6074 

EP 1010705 Al (Japan Energy Corp.), 
21 June, 2000 (21.06.00) 

Especially, see page 13, Par. No. [0050] and Test 
Examples . 

& AU 9888885 A & AU 732299 B 

& KR 2001023449 A & NO 200002045 A 

& NZ 503061 A & US 6399568 Bl 

& WO 99/11659 Al & ZA 9808023 A 

UEDA, Hirotsugu et al . , FR901228, A novel antitumor 
bicyclic depsipeptide produced by Chromobacterium 
violaceum No. 968 III. Antitumor activities on 
experimental tumors in mice, The Journal of 
Antibiotics, 25 March, 1994 (25.03.94), Vol.47, No. 3, 
pages 315 to 323 

JP 2001-348340 A (Yamanouchi Pharmaceutical Co., 
Ltd.), 

18 December, 2001 (18.12.01), 
Particularly, Claims; example 2 
(Family: none) 



25-33 
34 



25-33 
34 



25-33 
34 



25-33 
34 



1-12,17-24 



1-21,17-24 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP02/08355 
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This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 

1. Q<] Claims Nos.: 13-16 

because they relate to subject matter not required to be searched by this Authority, namely: 
Claims 13 to 16 pertain to methods for treatment of the human body by therapy. 



2. Q Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
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~~ because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 
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This International Searching Authority found multiple inventions in this international application, as follows: 

Requirement of unity of invention in international application (PCT Rule 
13.1) is not fulfilled unless there is a technical relationship in a group 
of inventions involving one or more of the same or corresponding special 
technical features. The expression "special technical feature" means a 
technical feature that defines a contribution which each of the claimed 
inventions, considered as a whole, makes over the prior art (PCT Rule 13.2) . 

In the claims, the matter common to (1) the inventions relating to remedies 
for prostatic cancer as set forth in claims 1 to 3, 7 to 9, 17 to 19 and 23, 
and (2) the inventions relating to (continued to extra sheet) 
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remedies for malignant lymphoma other than T cell lymphoma as set forth 
in claims 4 to 6, 10 to 12, 20 to 22 and 24, resides in "FK288 having 
an antitumor activity in vivo" . However, it had been publicly known that 
FK228 (FR901228) has an antitumor activity on specific tumor in vivo, 
as reported in, for example, The Journal of Antibiotics, March, 1994, 
Volume 47, Number 3, pages 315-322 and Japanese Journal of Cancer 
Research, May 2001, Volume 92, Number 5, pages 529-536. Thus, it can 
be concluded that there is no "special technical feature" common to (1) 
and (2) as described above. 

It is obvious that (3) the inventions relating to the evaluation 
of the antitumor effect by measuring a change in the expression of a 
specific gene/protein due to a histone deacetylase inhibitor as set forth 
in claims 25 to 34 has no "special technical feature" common to the 
inventions of (1) or (2) . 

Such being the case, the claims have three groups of inventions 
(1) to (3) as described above which are different from each other. 
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